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tsovolunt;~ wall stress d0cay (r,,). early LV filling fraction (EFF), and chamber 
nnd myocardial stiffness constants (K~, K,.) 
Results; Chronic MR increased diastolic fitting volume (FV) by 27% (P 
• 005), Chronic MR dncron~od minimum -dP/dt and increased both r and 
r,, No statistically sigl~ilicant differences wore obson/od in K, or K.~ (Table), 
[moan :t; SD; 'P ~; 0.05; ~lp = N,S, by t tnst], 
(;ctP/dt' ImmHFI P) ~ " (m~) 'r~ (re,q) ~FF '  K[, ~l Km ~ 
Act~lo 15t~ 303 3~I 0,5~ 0,00 2~,~ 
MR ~27a ~4 ~ t4,7 10,~1 t044 t17~ 
Chromg 1.12,1 ,IF) Q 456 0,74 qO~ 22.5 
MR taO~ 1~13 ~7,0 ~0~ t0,~6 I t57 
C_onclu~inn: Diastolic hlnction ~B mtpnirod in tits progrossi{~n from acute 
to chronic MR witi~o~¢t cl {'mgas in myocardial or chamber ~tiffness p=upnrtioa 
in tht~ oantno model o1 MR, Dlastnlte dysfunction (n chronic MR i~ associated 
with changes in LV tilling pnft~rn a~ nvidencod by tl~o increase in EFF, 
3;15 
~-8~ Importnn¢~ of Mltrnt Annular Performnn~. I,, 
Determining the Me©h~nl#m of Fun¢~tlonal Mltral 
Regurgitation 
A,U, Chni, C,A Reldnn, MH Crawlo~ Univem#y et New Mexico HSC anal 
Aft~=~quer~lm VAMC, AIb,gue~lue NM, M~i¢~ 
The mechanism el luect~enal m~t(~l iogulgllall0n (MR) It~ not well dehned 
Both an in~re~o in ~nnul~t diameter and changes in mitral valve appara- 
tus 0oomoltV a,~ a re,lilt Of chooses in LV sh[tpn h~ve hoes Implicated in 
the past, Dobulamlna stimulation would ba nxpocfod to change LV 8y~,lolic 
function and mllrel valve geomoln/, therefore, compnnng the LV shape, and 
mttrat ann[liar dtamater nt rest and peak dobutamino do,~o would aid in un- 
de~mtandlng the machl~nl~m of functional MR, We studied 1~ male patients 
without significant angiographic comnnrl aden/disease with ~f lens! rmld 
functional MR, Standard TEE viaw~ wore obtained at rest and peak dobu- 
famine Infusion (25 ~ g ug/kgtmtn). Oobutamino decreased LV end systolic 
votuma (LVESV) from 130 ~ 55 ml to 103 ~ 45 ml (p.  0,01) and incloasod 
the LV election fraction (EF) from 20 t 10% to 31 t 12% (p - 0,01) nnd 
signilicQntly decreased the MR Jot area from 3.1 ~ 1,6 cm:' 1o I 0 ~ t '5 era" 
(p - 0,001), How(~ver, the changes in LVESV and EF did not correlate with 
the mdtlCtion tn MR seventy (r ~ 0,39 and 0,28, respectively), Dobutamlno 
also ,qlgnlficontly decreased the mitral annular diameter in systole (3.9 ~ 0,3 
emlu3.6 = 0.3cn',p. 00tleqdmJiastotot4.1 t 03crate38  t 0,3era. 
p - 0,02), Mitral nnnutar sho~loninq and shodening haclion also improved 
witl~ dobutamino nnd correlated we~l with changes in MR seventy (r = QS0. p 
• Out and r = 079, p. 001) We conc}udo that lunclienal mitral regurgita- 
tion appoam to bo more closely related to changes in annular d~amotor and 
contractile state than changes in LV systolic shapo or function Therefore, 
in patients with s~gnd~cant functional MR, tho[apoubc attempts at altering LV 
size or function may be loss effective than changing the size el the mitral 
annulus with an annuloptasty 
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~ Development and Progression of Transplant 
Vassulopathy: Serial Intravaseular Ultrasound Study 
SR Kapadia, KM Ziada, T,D, Crowo, JB. Young, R.C Starling, 
M.J. Silver, S,E, Ntssen, E,M, Tuzcu. The Cleveland Chnic Foundahon. 
Cleveland, Ohio, USA 
B~..%~ound. Although transplant vaseulopathy ~s a rosier factor limiting out- 
come alter cardiac transplantation, now lesion formation and disease pro- 
gression over time have not been thoroughly doscnbed. 
Method Serial ultrasound was performed 4 weeks. 1 year and 2 years 
alter transplantation (mean 28 ~ 17, 370 ~ 31. and 761 ~ 49 days, respec- 
tively) At a series el matched sites, maximum intimat hickness (Pmax) and 
intimal area were measured at all three time points. Intimat are:~ was defined 
as the difference beD, veen external elastic lamina and lumen areas. A new 
transplant vasculopathy lesion was defined as Pmax -0.5 mm on follow-up 
examination at a previously normal sde. The availability of 4 week ultrasound 
measurements enabled exclusion of sites containing donor-transmitted ath- 
erosclerosis. 
Results: A total of 289 sites in 50 patients were analyzed at all three tirne 
points At one year, 54 sites in 22 patients showed new lesions with Pmax and 
intimsl area averaging 0,76 ~ 0,19 mm and 5.60 ~- 1,92 mm ;~, respectively 
At two year follow-up, those same sites showed minimal, if any, progression 
with Pmax and intimal area averaging 0,78 t 0.26 mm and 6,14 t 2,29 
mm ~, rospoctlvoty, p = NS, However, completely now Iosluns developed ot 
52 ~itos In 28 patients at two year examination. Of the 26 patients with new 
disease at two years, 14 did not have any trnn~plant vasculopathy lesions at 
one year, The severity of late developing lesions was similar to lesions that 
developed within the fimt year, Pmnx and intimal aro~ averaged 0,77 ± 0,36 
mm and 4.83 ~ 2,54 mm% p.  NS compared to the flint year lesions, 
Conclusion: Trnnsplant vnBculop~thy I~ ~ pro4ms~ charaotonz.~l by con- 
tinuou~ and relatively constant d~volopmont of now lesions at prov~ously 
uninvolved sites during the first two year~, Typic~ally, progression el el{isling 
lesions is very slow with barely do.toctable changB~ b~two~a the first and 
second years, Thus, therapy targeted at preventing new !eston foffnalion 
may signili~anfly improve outcome. 
2:15 
D, .o . . . . .o ,e . .e . . . . .o . . .o ,oo ,o  end Funct!onal 
Changes In Ca~!lac Allogralt Vasc~U!ormth¥, . . 
Asaeasment by Serial Intra~omnary U!trasouna ano 
Doppler Stud!n 
V. KlatlSl~, C Spas, K .H  Honneko, J Rieber, A. K01 ~t, H $inzker, 
E Regar, F, Warner, J. Matt, C Weber, P. Uboduhw ~ , K Tholsen 
B Roicl~ad q Haf:;lfd Mud~. Opt at Card~olog~ Khnikum Innensta~, 
Oerm~ln),; ~ Opt at Card~ac Surgoly Univemtty at Afumch. Oerrt~ny 
Etackpround Intracoron,m/ ultlasound (IVUS) has the poteotrs| to assess 
the pregression el intire~l pro!iteration in transplant colonary adory d,sease 
(TxCAD). The functional significance of TxCAD can be determined invasively 
by measurement of coronary flow roseate (CFRL We sought te evaluate 
whether a progression of TxCAO is paralleled by an =mpairmom ut CFR by 
means of sonal IVUS nnd Doppler studios. 
Methods Two groups (Gr.) of patients (P) were studiud sequeebally: Gr 
I |30 P) immediately (% 3 months) and 12 months after heart tronsptamation 
(Ht~). Gr, II (26 P) late ( .  12 months, mean t9 ; 26) after Htx and 12 months 
themaltor Baseline sod hyporomic oronary ftow m,,eroge peak velocity were 
measured to calculate CFR (16 i~g adenosine. 0.014 in. Doppler guide w~re) 
IVUS was podormod to determine the moan plaque index (PI = [vessel 
area lumen areal . 100Nessel area) of the vessel studied wah Dapple., 
Tire use at a motorized IVUS pult-lm'~ck system m all 92 studies allowed the 
=dentdicahon at corresponding sites between baseline (easeL) and follow-up 
(F-up) study. 
Results, 
Pi l",-) \PI i-.,) CFR \CFR 
~seL  F up  Basel F-~;: 
(~ I 7 10 1T ~ 12" 10 : 10 2G ~ 07 34 t 09" 08 ~ OS 
~it II lt~ ~ 13 22 13 = 5 : I1 34 O~ 35 : 09 01 : O? 
t' :P  0001 = =P 002 F-upvs ~lseL) 
Conclusion: DeSpite a marked progress[on of TxCAO m the first year 
after transplantation, an improvement of CFR to high natural values was 
obsowed. Late alter Htx. CFR remained unchanged, although intimal hyper- 
ptasia ludher increased. Thus, endothelial independent CRF is not a reliable 
functional parameter to assess the progression of TxCAD tn the hrsl year 
and late after Htx. 
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- - - -  F853- 1 u,t.aso.nd Ev,denoe o, Compa.ab,  . s,on Se.r, . 
at Proximal and Distal Sites in Transplant Coronary 
Disease 
S.R Kapadia, EM, Tuzcu, TD Crowe, K M. Zinda. J.e. Young. 
C, Bott-Sitverman. C Nanns, SE Nissen The Cleveland Chmc Foundation 
Cleveland. Ohio. USA 
Background. Necropsy studies of transplant coronan/disease suggest more 
severe disease occurs in distal vessels, but post-modem examination rarely 
encounters patients soon alter transplantation. 
Methods: Intravascutar ultrasound was performed in 93 patients. 1 month 
and 1 year after trahsPlanlation (mean 27 t 15 and 370 : 24 days). Artenes 
were dwided into proximal and distal segments using the Coronapj Aden/ 
Surgen/Study (CASS) classification, Matched sites at baseline and fellow-up 
examinations were analyzed for maximal intimal thickness (Pmax). A lesion 
(Pmax ~0.5 ram) present at baseline was defined as a donor lesion and a 
lesion identified on follow-up at a previously normal site was defined as a de 
nova lesion. 
Results: Of 617 sites studied at 1 year. 89 had donor and 107 had de nova 
lesions. Pmax for both donor and de nova lesions was similar in proximal 
JACC Febni.'lr), I¢~)~ :%B,~Tt~ACTS . (J~al 2l)'tA 
and dist~l segments (sod table), Moreover, when both proxinn~l and distal do 
nerve Iosiorts ~ iopod in the same nrfon/, Pmax was similar for proximal 
and distal sites (09 -+ 03 and 0,8 i: 02 mm respectively, n ~ 19, p ~ 0 07) 
Similar findings (no differences between proximal and distal legion's) were 
demonstrated for ultrasotmd onved intimal area and percent area reduction 
ill 1 y~ar examination, 
I .e~ i~0z;mol Pm~l In  ~ OTI) Inl ~t~l Pm~ ~n ~ 8TD in) p v~ 
Dono~ t O :~ 0~ mm ((ttl 1 I ~ 04 mm 17ill 075 
nova 0,8 t 0 3ram ((~6) 07 +~ 0~mm(41l 0011 
C~,c~'~ons: The ~mnly  o! !~smns is ~im~lar In in prosimal and cstal 
~ ! y  ~ f~ bolh ®.r, oP-lran!m~lled and ~ nova lesion< Even 
!i ,re~ah~ measure at ~ sevenly (pe¢tmt area mduct~n) w~s ~in~la~ 
for pro~imW ~lr!~ I~ST~I lesion, ~ ob~!ervilt!o!l by r~ecropsy flu(lies of 
morn ~ d~sta! ~se  may ~esem the ~ele~mn bias at past-monem 
investS ,  
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~ Antithrombotl~ ~t!e¢t Of FK 506 ~us  
~losPodne in Caedia~ ~nsp lant  ReC|p!enbli 
Para l le l  Imp l~ lons  In 11mnsplant A~tef~y 
J.D Aleuis, R.S. Fretll:Inberger, S.S. Kimll~iih~ V. Fuster, A.L Gass, 
J J  ~mon The CarDiovascular tllst~tu~ Mount S~nal MeOIcal Center, 
New York, New Yo~k, ancl DNL~t Ot Camlotogy, ~ts~,  ot Matyta~ 
Sctl~o~ at #.~e,  Batl~mo~e, Marl, tenD{ USA 
Recent ~ suggest that t ~ m  may play a role ~n the do~opment 
of transplant artencpathy, the I~ng process m long term graft sunnval. 
Exparm~ntal data suggest mat ~ may rncrease plate~,t ac-tnd~ 
whereas FK 506 may hove ant~hmmbo~ic pmpertres. To test lh~s obsen,,af ran, 
we compared p~te~et thrombus fen'natron in carcase transplant reoprents 
treated with cycfosponne In = 10) arid FK 506 (n = 7). Both groups were 
similar in stero~ and aspmn dose as well as reieclien SCOre. BlOOd was 
~mctty pumped from five pa int  and ctrculatecl through an ex.vwo pertuslon 
chamber ~r  ~ e d  d~,otogc cono~tmns of high shear rate s~nutating 
mild colonary arten~ stenosis (1690 s ~ ) Pig aortic hmtca media (model of 
severe talus) was used to tngger thrombus torma~on. Thrombus formatimi 
was evaluated by computer assisled planimeb~/ 
Results of cross-sectional area of the thrembus (TA~ .m~l was the aver- 
age ot 9 sectmns per chamber. 
N~ Of patreots I,tare<'Femafe TA 
C~3c3~13oc~ t0 ~2 16532 ~ iS~0 
FK 506 7 ~1 9~<~8 : 10~2" 
"p 0 05 c'~mpated ~ c'rc~sponne TA) 
Cor'.~,uston Compar.'~L'- ..ltn cyclespOnne. FK 506 significantly decreased 
the propensity to form thrombus. Given the association el thrombosis and ar- 
lenopalhy, this finding suggests that FK 506 may lead to ~ss post-tra,'~o,~m 
artenopathy as compared to cyctosponne. 
3:00 
~ Progressive Coronary Dysfunction Endothelial After 
I-lealt Transplantation Correlates With Progression 
of lntimal Thickening on  Serial Studies 
DE Bums. MR Johnson. LW. Klein. D. Spokes. N Oberei, 
MR Costanzo, JE  Pamlto. S.M Hotlenberg Rush Med~cat College, 
Chicago. IL. USA 
Backmound: Endothelial dysfunction may be an eady marker for cardiac 
allograft vasculopathy (CAV) in orthotoplc heart transplant (OH'f) reopientS 
We have prewousty shown that a comprehensive evaluation of endothelial 
responses to agonists can be accomplished using the novel technique of 
simultaneous intra-coronary ultrasound (IVUS) and Doppler flow w~re mea- 
surements. Longitudinal studies of endothelial function and CAV using these 
techniques in a cohort of patients alter OHT have not been reported. 
Methods: 9 patients have been studied serially 3 times beginning at OHT, 
at 24 ~: 22 d, 363 ± 12 d and 727 ± 41 d post-OHT. At each study, sequential 
intracoronary infusions of adenosine (Aden, 32/~g bolus), acetytcholine (Ach, 
54/~g over 2 min) and nitroglycerin (NTG. 200/~g bolus) were gwen; IVUS 
images and Doppler velocity were recorded continuously, Maximum intimal 
index (11, traction vessel lumen occupied by intima) was measured by IVUS. 
Results: None of the 9 patients had angiographic evidence of CAV. Para- 
doxical vasoconstnction to Ach at the baseline study was present in 6 patients 
at baseline, 3 at 1 yr, and 7 at 2 yr. II increased from baseline study to 2 year 
follow-up (0.05 + 0.10 to 0.21 ± 0.19, p = 0.02). Epicardial vasoconstriction 
at baseline resolved in 4/6 patients and did not correlate with II at 2 yr. Ach 
responses at 2 yearn post-OHT, however, COrrelaled with II (R = 0(;5, p = 
006), Both of thO P~hentS with pmsen,,~! e~!olh~i~,t res~ to Acn at 
two yearn had only minimal intimal thickening (11 • 005)~ No c'oweta~on was 
seen between II al~ responses to Aden or NTG 
Conclusions At 2 yeats after OHT, e~lot~hal dysfunction a,~ f~v~nce~ 
D7 vasll¢onsftK:lion to ACft COfflSlWoIt~ with int i ! !  l!licke4~,t'ig< ~l i i t l  t s* J fe~ 
me.ls el etxfoIt~elia! funclio~ afle~ OHT may I~mV~le ~mlx~tant pmg~ost¢ 
information a l~t  sllbsequent development el CAV 
3:15 
~ Safety of Monitoring Hurt ~lnsplant Reclptenta 
~,/Ithout Annual Rout!lw ¢ofomlry AngiogrWhy 
C H, Spelt. V Klau~a, SJ~, ~hn~ack, A,R, Tamn~n, K,,H, Henneks, 
J, Riel~f. TM Behr. P. Ubeduhr t . B, Relc!~ft , K, Tlteiseri, 
CE, A~rmarin, H Mudra, ~ .  o# Call~ogl4, Klmluro lntl~nlrtadt, 
Gelmany: v Dept. ot Ca~ Surgeq# Unn~tsffy ot Mim~Ch, Gemtany 
ltackgrolmd: Corol~ry a~r~pby (CA) is used for survedtance of aliogtatt 
vasculopalhy ~amme stress echocar0iog~plly (DSE) is a rehal~e nontn, 
vasive n~lnod for detection of fonctlonally relevant vasculop~'hy In thla study, 
the safely Of a survedlance sc~pe based on routine DSE was assessed, 
Melhlx~: 94 batients (P, 43 ~_ 34 months after heart transplantation) 
(HTX) were sludted by DSE (5-40 mcg/kglinln; assessmeill of wall molien 
abnow'nalities) and CA. The rou~ne annual CA schedule (CA.) was tumt~reO 
to a reuline annual DSE schedule (CA - l, in which CA is perlolme0 =n case 
of an abnormal DSE or a deterioration, but is postponed for 12-24 months 
in case of a normal or an unchanged DSE The incidence of Can:llac events 
(El infalclio~ heart failure (CHF), Re-HTX, revasculanzation, death) was 
assessed at renew-up. 
Results: In 34 P to,lowed prm,,anly by DSE (CA-), 2 E unpredicted by 
DSE (CHF, n = t, PXCA, n - 1) anO 4 E predicted by DSE (sfenosrs leading to 
PTCA. n : 4) were observed within 1115 P months In 60 P in the CA* group. 
13 E occun'ed within 1953 P months (death, n = 2; CHF, n : 2. PTCA.sstent, 
n = 7, Re-HTX. n = 2) 3 E were ~ predicied by CA (CHF, n = 2, cteattl, n = 
1), 2 E by DSE (PTCA. n = 1, ~ .  n = 1) 
Conctus~m~ Momtoong of P after HTX pnmanly with routine DSE ana 
m~illdually performed CA a ~  .safe compared to mu~nely scheduled 
annual coronary angiography. ~ DSE based schedute may help to reduce 
costs ~ avoid unnecessary invasrve procedures. 
Unstable  Ang ina :  New Concepts  D iagnos is  in 
and Management  
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~ - ~  Prospective Randomized Et~aluation of  immediate 
E~ercise Treadmill Testing or Angingraphy for Low 
Risk Patients Observed in a Chest Pain Unit: 
Long-term Fol low-up 
G. Abmo, R.J. Parmar. M. Poffer, M S Runrje, B F Llmt~k,/, C R deFilippt 
Unwersity of Texas P/~'c~al Branch. Galveston, Texas, USA 
The short-term effectweness of chest pmn (CP) units for patients (pts) pie- 
senting with CP without ECG changes has been demonstrated. However, up 
to 30% ot these pts may return with CP in the next year, We hypothesized 
that an rmmedlate negative (nag) anc~ogram (cath) would result in decreased 
subsequent medical care for CP compared to a eeg exerose treadmill tc~l 
(ETT). 
Me.ads: We prospectp,,0ty selected 249 pts observed with CP with the 
following cntena: 1) -7% nsk of MI (Goldman algonthm NEJM 1988: 318: 
797); 2) no ewdence of MI by CK-MB or treponin T :: 10 hours after CP onset; 
3) age <65; 4) no history at CAD; 5) no gnat cath ~ 4 yrs or neninvasive stress 
testing -;2 yrs. Pis were ra,',domlzed to ETT (n = 125) or cath (n = 124) within 
12-24 hrs of presentation. No CAD was defined as - 50% d~amerer stenesis 
Farrow-up (F/U) was obtained every 3 months for CP events [recurrent CP 
( :2 episodes/month), ER and outpatient visits, and roadm~ssTons for CP] 
S=x and 9 month F/U m patients with negatrve cath or ETT 
Event 0 to 6 months 0 to 9 months 
ETT % C.ath% P ETT % C¢lth% P 
Recurrent CP 25 21 0 52 33 27 0 4g 
ER V=sit 19 8 004 29 10 0002 
MD Visd 28 18 0 12 39 22 0 002 
ReacImiss=on 7 5 0 61 14 S 0 19 
